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REMARKS 

The Examiner is thanked for the courtesies she extended to 
the undersigned during telephone interviews on November 22, 2004, 
November 23, 2004 and December 2, 2004. 

Claims 1 and 4 were amended by including features supported 
on page 6, line 12 to page 8, line 6 of the specification. 

Claims 2, 5 and 17 to 19 were amended by including features 
supported on page 8, lines 7 to 14 and page 14, line 4 to page 
15, line 5 of the specification. 

Claim 10 was editorially revised. 

New claim 20 is supported in the specification on page 8, 
lines 12 to 14. 

It is noted that Item No. 5 at the bottom of page 5 of the 
Office Action indicated that claims 3, 6, 8 to 10 and 12 to 19 
included allowable subject matter. 

Claims 1 to 19 were rejected under 35 USC 112, second 
paragraph, for the reasons set forth in Item No. 2 on page 2 of 
the Office Action. 
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It is respectfully submitted that the above amendments to 
claims 1 and 4 serve to avoid the 35 USC 112, second paragraph 
rejection. 

Withdrawal of the 35 USC 112, second paragraph rejection is 
therefore respectfully requested. 

As recited in claim 1, the presently claimed invention 
concerns a method for quantitatively determining hydrogen sulfide 
or sulfide ions which comprises (a) adding to a sample containing 
hydrogen sulfide or sulfide ions, (i) metal ions or a compound 
which liberates the metal ions and (ii) a metal indicator which 
reacts with the metal ions and resultantly undergoes a color 
development, the color development being accelerated or inhibited 
by the hydrogen sulfide or sulfide ions, wherein complexes are 
formed by the reaction of the metal ions and the metal indicator, 
and (c) measuring the degree of color development of the metal 
indicator by determining the amount of the formed complexes and 
subtracting from said amount the amount of formed complexes when 
the metal ions are reacted with the metal indicator when no 
hydrogen sulfide or sulfide ions are present, whereby a decreased 
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amount of the formed complexes indicates an inhibition of color 
development and corresponds to the amount of the hydrogen sulfide 
or sulfide ions present in the sample, or an increased amount of 
formed complexes indicates an acceleration of color development 
and corresponds to the amount of the hydrogen sulfide or sulfide 
ions present in the sample. 

As recited in claim 4, the presently claimed invention is 
also directed to a method for quantitatively determining a 
specific substance which comprises (a) adding to a sample 
containing a specific substance, (i) a component which acts on 
the specific substance so that the specific substance forms 
hydrogen sulfide or sulfide ions, (ii) metal ions or a compound 
which liberates said metal ions, and (iii) a metal indicator 
which reacts with the metal ions and resultantly undergoes a 
color development, the color development being accelerated or 
inhibited by the hydrogen sulfide or sulfide ions, wherein 
complexes are formed by the reaction of the metal ions and the 
metal indicator, and (c) measuring the degree of color 
development of the metal indicator by determining the amount of 
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the formed complexes and subtracting from said amount the amount 
of formed complexes when the metal ions are reacted with the 
metal indicator when no hydrogen sulfide or sulfide ions are 
present, whereby a decreased amount of the formed complexes 
indicates an inhibition of color development and corresponds to 
the amount of the hydrogen sulfide or sulfide ions present in the 
sample, or an increased amount of the formed complexes indicates 
an acceleration of color development and corresponds to the 
amount of the hydrogen sulfide or sulfide ions present in the 
sample . 

Claims 1, 2, 4 and 5 were rejected under 35 USC 102 as being 
anticipated by Dabovic USP 6,107,100 for the reasons set forth in 
Item No. 2 on pages 2 and 3 of the Office Action. 

The differences between the present invention and Dabovic 
are summarized in the following table: 
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Present Invention 


"Dabovic" 


Object to 
be analyzed 


thiol : no 

(In case homocysteine and 
cysteine, an enzyme 
produces hydrogen sulfide 
or sulfide ion, ) 


thiol : yes 




hydrogen sulfide or 
sulfide ion : yes 


hydrogen sulfide or sulfide 
ion no 


Metal 
Color 

development 


Metal ion or Metal-ion 
producing reagent (water 

SOIUDI"/ 

Metal indicator reacts 
with metal ion to form a 
/»ni/vrA<4 metal - chelating 
complex* 


Basic Zn-slurry 
(water insoluble) 

Na-nitroprusside, which is 
not a metal indicator, reacts 
with thiols. Metal indicator 
is defined as the reagent 
having an ability to form 
metal-chelating complex with 
metal ion, while Na- 
nitroprusside 

(Na 2 CFe(CN) 5 N0]2H 2 0) does not. 


Resultant 
of Color 
development 


Water soluble 


Water insoluble 


Measurement 


The colored reaction 
mixture could be ready 
for direct colorimetric 
measurement. 


The filtration- or 
solubilization (by EDTA) - 
step is required for 
colorimetric measurement. 
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The object analyzed in the presently claimed invention is 
hydrogen sulfide and/or sulfide ion, but not a thiol-chemical . 
Since thiol-chemicals do not exhibit any effects on the assay 
system, a quantitative and specific determination of hydrogen 
sulfide and/or sulfide ion can be performed, even in the presence 
of thiol-chemicals. In fact, the assay system in the presently 
claimed invention can include a thiol-chemical (2-mercaptoethanol 
with a concentration of 4mM in the 1st reagent, and as a final 
2.4 mM; see Examples 2-4 on pages 20 et seq. of the present 
specification) as a supplemental reagent. In contrast to the 
presently claimed invention, thiol-chemicals are the object 
analyzed in Dabovic . 

The following position is taken on page 4, lines 9 to 10 of 
the September 21, 2004 Office Action: 

it is in the examiner's position that the 
quantitative determination of hydrogen sulfide and/or 
sulfide ions is inherent in Dabovic 1 s invention." 

It is clear that the present invention is not inherent in 
Dabovic ! s invention for the following reasons. 
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In Photo 7 of Dabovic, the thiol-chemicals ((5- 
mercaptoethanol, L-cysteine, dithiothreitol and DL-homocysteine) 
(listed in 2-5) develop colors clearly, while Na 2 S (sodium 
sulfide) (listed in 8) does not. This is in contrast with the 
present invention in which the quantitative determination of Na 2 S 
with a range of concentrations 0-100 \iM in a sample is performed 
well by both an inhibition method and an acceleration method in 
Examples 1 and 2 of the present specification, respectively. 

The following position is taken on page 4, lines 10 to 11 of 
the September 21, 2004 Office Action: 

"As a result of the reduction of the disulfides to the 
thiol state, hydrogen sulfide ions are released." 

It is well-known to those of ordinary skill in the art that 
TCEP (tris (2-carboxyethyl) phosphine) utilized in Dabovic is a 
reducing reagent which transforms disulfides into thiols, and 
which does not produce either hydrogen sulfide or sulfide ion, 
which is shown by the following reaction: 



R* 3 P + RSSR + H 2 0 
(phosphine) (disulfide) 



R' 3 P=0 + 2RSH 
(thiol) 
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In the presently claimed invention, the color development 
depends on the reaction in which a metal indicator reacts with 
metal ions to form a metal-chelating complex. In Dabovic, on the 
other hand, Na-nitroprusside, which does not react with metal 
ions, but rather reacts with thiol-residues , is the object to be 
measured. Na-nitroprusside is used as a color metric indicator 
for the quantitative development of sulfur, but it is not a metal 
indicator . 

The chemical formula of Na-nitroprusside is 
Na 2 [Fe (CN) 5 NO] 2H 2 0, in which a metal element, namely Fe, is 
contained. Despite the existence of the metal element Fe, Na- 
nitroprusside itself does not develop color, and also has not 
been shown to exhibit any specificity to react with metal ions. 
Therefore, Na-nitroprusside is not categorized as a metal 
indicator. See the following English-language translation of a 
definition of a metal indicator set forth in the Japanese 
dictionary of physics and chemistry ( I WAN AM I RIKAGAKU JITEN, 5th 
Edition, p. 353, reference no. 456, April 24, 1998, Iwanami 
Syoten, Publishers) (a copy of the Japanese text is enclosed), 
which the applicants have provided: 
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"An indicator, which is utilized for determining 
the end-point in chelatometry of a metal ion. The 
metal indicator itself is capable of forming, a metal- 
indicator complex with a color change. Moreover, the 
thus formed metal indicator complex must be less stable 
than the metal-chelate complex formed using a chelating 
agent when titrating with chelating agent Y after 
adding a small amount of metal indicator X to the 
solution including metal ion M, the following reaction 
is observed: 

MX + Y ^T? X + MY 

Initially the metal-indicator complex (MX) is 
present, exhibiting one color. Adding a chelating 
agent Y into the solution will detach the indicator X 
from metal the ion M. At an equivalence point, when 
all metal ions have been complexed with chelating agent 
Y, the color of the detached indicator (X) is observed. 
For example, when titrating with EDTA, Eriochrome Black 
T for a magnesium ion or 1- (2-pyridilazo) -2- 
naphtol(PAN) for a copper ion is suitable as a metal 
indicator. In general, the transition interval of a 
metal indicator is in between a narrow range of its pM 
value (-log 10 [M n+ ] , whereas [M n+ ] means metal ion 
concentration) and that intervals is varied with the pH 
of the solution". 

The fact that it is well known by those of ordinary skill in 
the art that Na-nitroprusside is not utilized as a metal 
indicator and is not a metal indicator is evidenced by searching 
the SIGMA-ALDRICH website, wherein information in respect of Na- 
nitroprusside, as well as Eriochrome Black T is found. As shown 
in the enclosed copy of such information, it is seen, while 
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Eriochrome Black T is indicated as a substance suitable for a 
metal indicator, Na-nitroprusside does not have any indication. 

As discussed above, the chemical formula of Na-nitroprusside 
is Na 2 [ Fe (CN) 5 N0] 2H 2 0, in which a metal element Fe is contained. 
Since a metal indicator functions as an indicator of an 
extrinsically supplied metal ion, and the resultant solution 
develops colors depending upon the existence of the extrinsically 
supplied metal ion, Eriochrome Black T is supposed to exhibit 
such function without metal element in the molecule. On the 
other hand, despite the existence of a metal ion in the molecule, 
it is well known that Na-nitroprusside is not utilized for 
reacting with an extrinsically supplied metal ion to develop 
colors. Therefore, Na-nitroprusside should not be categorized as 
a metal indicator. 

Claims 7 and 11 were rejected under 35 USC 102 as being 
anticipated by Tan et al. USP 5,985,540 for the reasons set forth 
in Item No. 3 on page 3 of the Office Action. 

In Tan et al., N, N-dimethyl-p-phenylenediamine ("NDPD") (see 
column 26, lines 34 to 37) is oxidized by FeCl 3 to become 
methylene blue, which incorporates the element S derived from 
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hydrogen sulfide. The well-known reaction is illustrated as 
follows: 



NDPD does not react with the metal Fe, so as not to form a 
colored metal chelating complex. Thus, NDPD is not categorized 
as a metal indicator (see the above definition of a metal 
indicator) . 

The following position is taken on page 5, lines 13 to 15 of 
the September 21, 2004 Office Action: 

it is the examiner's position that NDPD can be 
used as a color metal complex, absent any evidence to 
the contrary- " 

As discussed above, NDPD is oxidized by FeCl 3 to become 
methylene blue, which incorporates the element S derived 




+6 FeCl a +NH 4 Cl +6 HC1 
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from hydrogen sulfide. In the reaction, NDPD and the resultant 
methylene blue do not have metal in the molecules. 

It is therefore respectfully submitted that applicants' 
claimed invention patentably distinguishes over the references. 
Withdrawal of the prior art rejections is respectfully requested. 

Reconsideration is requested. Allowance is solicited. 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 
action. 

Respectfully submitted, 

Frishauf, Holtz, Goodman 
& Chick, P.C. 

767 Third Ave., 25th Floor 
New York, NY 10017-2023 
Tel. Nos. (212) 319-4900 Richard S. Barth 

(212) 319-4551/Ext. 219 Reg. No. 28,180 

Fax No. : (212) 319-5101 
E-Mail Address: BARTH@FHGC-LAW.COM 
RSB/ddf 

Encs.: (1) copy of page 353 including reference no. 456 of the 
Japanese dictionary of physics and chemistry, 
I WAN AM I RIKAGAKU JITEN (in Japanese), 5th edition, 
printed on April 24, 1998 by Iwanami Syoten, 
Publishers 




(2) copies of three pages from the SIGMA-ALDRICH 

website concerning Eriochrome Black T and sodium 
nitroprusside dihydrate 
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